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DESlCCAFfr ENTRAINED POLYMER 
f-mn OF THE INVENTION: 

This invention reJates generally to ihe use of dcsiccant maccrial in packaging; 
mare particularly, the present inveniion relates to packaging maitria] having a 

5 desiccanl contained therein. Still more particularly, the present invention relates to 
polymers having desiccating agents applifid lo or blended or mixed therein. The 
invention further relates to tlesitrcani entrained polymrrs thai include means bi^ 
which dcsiccant located within inEcrior portions of the polymer str^jcturc are txposect 
to moisture that is Mterior lo the polymer body. The desiccani enuained poJ>ffler 

10 of the present invention is particularly useful in the manufaciurc of containers and 
packaging for items requiring moisture reduced environments. 

BACKGROUND OF THE INVFimON: 

There are many articles thai art preferably stored, shipped and/or uiilLied 
in an environment that is as moisture free as possibit:. Therefore, contJiiners having 

15 the ability to absorb excess moisture trapped therein have been recognized as 
desir^bie, One application in which moisture absorbing containers are desired is for 
the shipmeni and storage of medications whoie efficacy is compromised by 
moisture. The initial placETncnt of medicines into a sealed moistute free container 
ii usually controllable. Futthennore, the container for the medicine is selected so 

20 thai it has a low permeability to moisture. Therefore, the medieadon will normally 
be protected from moisture until it reaches the end user. Once the medicine is 
received by the coniumer, however, the container mtisi be repeatedly opened and 
closed to access the medication. Each time the container is opened and unsealed, 
moisture bearing air will most likely be introduced into the container and sealed 

25 therein upon closure. Unless this moisture is otherwise removed from the 
atmosphere or head space of the container, it may be detrimentally absorbed by the 
niedicatitm. For this reason, il is a well known practice to include a desiccating unit 
together with the medication in the container. 

Other items, such as elccironic eomponenls, may require reduced moisture 
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conditions for optimal performance. These conponenlS may be sealed in containers, 
but excess moisture that is initially trapped therein must be removed. Furthermore, 
the housings may not be completely moisture tight, and [noisiure may be allowed 
to seep into the container. This moisture must also be retained away from the 
worldng cotnponcnts. For these reasons, it is impomnt to include a dc&iccating 
agent within the housing for absorbing and retaining excess moisture. Because of 
the delicacy of many of the components that are to be protected from ihe moisture, 
it is imponanl that the desiccant used not be of & "dusijng" naturK Uiat may 
cnntaminatc a^d compromise the perform ance of the components. Therefore, it has 
beer recognized as advantageous to expose a desiccaiini agent to the interior space 
of such containers, while at the same time shielding the working componenis from 
actual contact with the desiccating material, including desiccant dust that may be 
produced therefrom. 

In other instances, moisture may be released from items that have been 
placed in containers or scaled in packaging wrap for shipping sjid/or storage. Prime 
exannpies of such items are food stuff s-that release moisture during shipping and 
storage, in the in&lance of coniaincrs that are scaled and subsiai^tiajly impermeable 
to moiiture, the released moisture will remain within the container about the 
product. If not removed, this released moisture may have ill effects un the very 
iteni that reJeased the moiiturc. It has been found [hat a substantial amount of 
moisture is released from certain food products within the firjit fony-eight (48) hours 
after manufacture and packaging. This released tnoisturc will remain about the 
product until removed. If the moisture is not removed shofily after its relea-tc, it 
may cause the food to degrade into a condition that is not saJeable. Jn these cases, 
desiccants may be included together with the contained items to continually absorb 
the released moisture until the product is unpacked. In this way, a relatively dry 
environment is maintained about the stored item. 

The need to tiiminaie moisture from within scaled containers has been 
previous] y recognized. Early attempts to achieve these goals included the provision 
of desiccant material in fabric or similar bags that ate placed in the containers. 
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togsttier and commingled wiiTi the mailer being shipped or stored. A consutnet 
reJ&ted problem, however, exists when the desiccant is Joose and commingled 
toEMher with consuirable iiems. If not caiefutly and thoroughly processed upon 
unpacking, ihe desiccant may not be sepai^hted from ibe consumables and could 
5 harm a person if unknowingiy ingested. 

ScvcraJ inventions have been patented thai include both structures and 
processes that provide means for absorbing moisture by way of a desiocart ttiat is 
included in various forms of packaging. A most basic est ample is found in the 
disclosure of United States Patent 3,326,810 issutd June 20, 1967 to Dnlan til si for 

10 a DESICCAhTT PACKAGi;. mi patent includes disclosure of a non^dniiing silica 
gd desiccant bag. The bag is created froiTi two sheet of nylon mesh tliat are bonded 
into a bag within which the silica gel is contained. The nylon iTiesh has micro- 
ponrns polyureihane bonded to it and throagh which moistune passes while at the 
same time containing the desiccating silica gel within the baes interior, it is 

15 explained that ihe micro porous structure of the polyurcthane allows the moisture 
to be iransmiiied ihereacross, but is eonpcrmeaWe lo desiceant dust that may be 
produced by the silica gel. 

Anoihej known method by which a desiccant is included in a container is to 
pnjvide a special side-compartment having limited exposuTt: to the inierior of the 

20 container. Within the side-compartmcnt. desiccating materials or drying agents are 
held for the purpose of absorbing moisture that is prcscni within the primary portion 
of the container. Examples of such jnveniions are found in United States Patent 
4,834,234 issued May 30, 1989 to Sacherer et al for a CONTAINER FOR TEST 
STRIPS. Sacherer provides a drying agent ceil or compartment within the cap 

25 portion of a container for test snips that are used in the analysis of body fluids. 
Those strips tnust be maintained in a moisture reduced environment for which 
Sacherer' s invention is i mended. It is disclosed that the drying agent cell is covered 
by a water vapor-permeable cardboard disc that separates that cell from the interior 
of the container. It is the cardboard disc that provides a banicr between the 

30 desiccant or drying agent and the container's interior space. A sit^iilar example is 
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found in United Steles Patent 5,114,003 issued May 19. 1992 to Jackisch et al for 
a TABLET VIAL WITH DBSICC A^^^ IN BOTTOM. Jackisch includes disclosure 
of a dcsiccwii canister that is secured lo the bollom inside of a container's bass. 
The desiccant canister within %vhtch ths desiccating material is coti'^ned is initially 
5 sealed to prevent the absorption of moisture. JmrntiJiately prior to use, the 
desiccant canister is punctured and communication of moisture across the container 
is allowed to the desiccant. 

Oftentitrtes, separate capsules of desiccant that are expensive to piDduce arc 
provided within the packaging. United States patent 4,783,206 issued November 

10 S, 1988 to Culien el al for an ADSORBENT CARTRIDGE describes an elongated 
hollow cylindrical body fabricaied of polyeihylene, polyester Or polypropylene. It 
is intend ed that the sides of the body member of The cartridge be moisture 
imperinczblE and thai membrane disc coverings be provided as end caps to the 
canridge'i body through which rnoisture, odors and other gases an; permeable. A 

15 desiccating agent is enclosed within the cartridge iherety maintaining the desiccant 
separate from other items commonly contained wiihin ihe common container. By 
the canridge's construction, it is intended that moisture pass only through the and 
caps constructed of spun-bonded poiyoiefin, and not the rigid, high density plastic 
side walls of thi; cartridge. 

20 A DRYJMG CAPSULE is disclosed in United States patent 2,638. 179 issued 

May 12, 1953 In Yard The drying capsule of Yard inoludei a desiccant that is 
encapsblaicd within a moisture permeable skin. The desiccant. which is contpjneri 
within The capsule, absorbs moisture from the skin, and no; directly from the otJiside 
atmosphere. The Rclatin capsule is used as a regulator for governing the rale at 

25 which moisture is absorbed by the desiccating agent. In some instances, the 
desiccating agent may be very vigorous in its action and would absorb moisture too 
quickly if not coated by the prescribed capsule or skin, it is also the capsule that 
provides a barrier between the desiccant agent and the items to be stored together 
therewith. 

30 The patented inventions described above each provide a compartment within 
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which a desivcating agent is contained and scparattal from a primary siorags 
compannnHii of a container by a physicaJ barrier. TTie comparxnifint wiihin which 
the desiccant is carried may, or may not be fixed to preverl relative movement 
between it and the storing coniainer. An importanL and primary function of the 
enclosure about ihc desiccant is to provide a barrier between the desiccaiit agent and 
ihe primary storage compartment while at the same time permitting the tmsmission 
of TTioisiLrc ihcreacross. In each instmce. there is no means for preventing the 
formaijon of deiiccsmt dust, but instead a mearts for keeping it scp^iraie and apart 
from the other products is provided. The potcniial for the barrier bdng 
iompromiaed is ever prtsant and the possibility of de^iccani duit contaminating the 
storied items is possible. 

It is also known lo entrain destccant directly into plastics and rubbers. At3 
example of such entrain ment is fotind in United States paient 3,245,946 issued April 
] 2, 1966 10 O'Connor et al for RUBBER AND PLASTIC FORMULATIONS AND 
PR0CE5S. Therein, (lie t^ntrainntent of a desiccating agent into nibber, plastic, and 
resin forrtiulalions during their production is utilized to contain moisture produtred 
during the manufacture of those materiaJs that would otherwise adversely affect the 
produced material. There is no contemplation that the included deiiccant will have 
residuid capabililitu liiat may be utiiizcd in subsequently manufactured products 
beyond the material's original production. 

A flexible desiccant body i<i diiiciosud in United Stales patent 4,0l3.5£6 
issued March 22, 1977 to Taylor. Therein, a desiccant material is homogeneously 
distributed and bojnd in a moisture iransmissive aliphatic cpoxy polymer matrix. 
Therein, it is specifically recognized that polypropylene bags are not suited as 
containtnent material $ because of poiential attrition problems due to melting or 
the rmop!as(i city of the bags during use. It is explained that an important aspect of 
the Taylor invention is that the polymer he clastonneric so that it retains Flexibility 
and the capability lo absorb vibrations and mechanicaJ shocks. Furthermore, it 
should he moistiiie ctansmissive so Ltiat the desiccani material bound within the 
math;! may receive trapped moisture wiihin the solid body, U is explicit from the 
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Taylor disclosure [hat polypropylene, becauiie of its characieri sties 2s a moisTurt 
barrier, would rot be used as a moisture trafismissive poiymer matrix of this 
invention ajid wiihitj which a dcsiccar.t agent would be cnirained. Fur.herrtiort, ii 
is expressly stated thai such polymws as polyethylene would not be utiJized because 
5 of their rigid nature which may result iti cracking, attrition and insufficient water 
absorpricin capacity. 

Another instance in which desiccam agents have been combined with 
polymcri is found in layered ptaslic whetting in which an interior oxygen 
impermeable layer must be protected against mtjisture which compromises the 

10 oxygen harrier characteristics of that inttrior hycr. Examples of such utilization of 
a desiccant in a layered structure may be found in Unittd States patents that are 
assigned to the American Can Company of Greenwich, Connecticut and to the 
Kuntay Co,, Ltd. of Kurashiki, Japan, Those United States patents include 
numbers 4,407.897; 4,425,4 10; 4,464.443; 4,770,^4 and 4,792,484. in the 

IS disclosure, of these several patents, the laminated structure has an interior layer ihat 
serves as an oxygen barrier and is manufactured from such polyrners as ethyltne- 
vinyl alcohol (EVOH); in each instance, the EVOH is provided solely as an uxygen 
bamer. These EVOH layers serve as oxygen barriers as long as iheii moisrare 
cotttem ne mains below certain levels. In at least one application described in those 

20 patents, the layeriid packaging is u$ed for food products that must be sterilized in 
a retorting process in which the food product, together with the packaging is steain 
trcatod. rJuiing the steam treatment process, the protective outer layers which are 
commonly manufactured from polypropylene and polyethylene and moisture 
impertneable at lower temperatures, permit the transmission of moiscure thereacross 

25 ai the elevated temperatures of the retorting process. The EVOH layer loses its 
oxygen barrier characteristics above a certajEi moisture level. Desiccani is therefore 
added to the adhesive layers adjacent to the EVOH layer to control the moisture 
levels within the oxygen barrier layer within the interior of the layered sheets so that 
the oxygen barrier layer can maintain its oxygen barrier properties. It is not 

30 contemplated, nor iniended that any dcsicca,n included within ihe laminate structure 
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would have desiccaiiftg abifiiies mitsidc the exterior moisture baniwr layers of the 
lamLnate; those tjttcrioi layers lypicJIy being cotistn;cted from polyethylene, 
polypropylene, or a blend of ihe two. In any event. Uie only purpose of ihc 
described inventions of those patents is to maintain ihc interior EVOH layer of ihc 
5 laminate at relatively low moisture kvels to a£SiiT« its performancp as an oxygen 
barrier- 

An exampJc of a desiccating agent being combined with a polymer binding 
material is found in UniiKl States patent 4,665,050 issued May 12, 1987 to Dcgcn 
et aJ for SELF-SUPPORTING STRUCTURES CONTAINING IMMORTLIZFJI 
10 iKORGAr^C SORBENT PARTICLES Al^ METHOD FOR FORMING THE 
SAME. Therein, ii iscxpiained ihaisorbert particles are mixed into a softened, hat 
not melted ihermopla^tic Tnaterial such as polyethylene or polypropylene. By only 
SOfienitig the polymer medium, "blinding" of the sorbenl material is prevented. That 
is, exterior ponions of Ihe sorbctit material tnast be exposed and not blocked by the 
surrountUng polymer. In this manner, moisture i^ transmitted into the sorfceni 
material at those locations lhat are. not covered by the bintling polymer, II is 
explained that the polymer should only be softened lo an extent that it becomes 
>:lightly tacky and does not become SO viscoas as to flow. 

The combuiaiion of a moisture -absorbent subst3:5ce with a ihcrmoplasiit: resin 
is tJiscloswJ in United States patent 5,078.909 etititled MOISTURE- ABSORBENT 
COMPOSITIONS AND MOLDED ITEMS that issued January 7, 1992 to Shifieia 
et al. Tlierein, it is contemplated that a thermoplastic resin, which may include 
polycthylctn!, poJypiXipyiene. as well ai others tnay be employed in Ihc formation 
of the composition. The inclusion of various additives sur contemplated in the 
Shigeia disclusuie which may include color indicators that respond to the moisture 
content of the composition, as well as roaming agents that may be mixed together 
with the other substances to produce a composition that is light in weight and ha^ 
high moisture absorption properties both in its outer and inner pans. 

Prior to the present invention, the establishment of channels throtigbom a 
desiccani entrained polymer has not been known. The present invention, has been 
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developed in response lo a recognized need for ^Eruc Lures constructed from poJymers 
111 at nomally act ^ moisture barriers in their solid, rigid state, but when produced 
according to the present invention have a desit;canr entrained therein wliich is 
capable of absorbing moisture exterior lotht polymer. 

SUMMARY OF TIIE INVENTION 

The dcsiccant struciures and meiJiods of the preserii invention msk&s. ii 
possible to provide a potymcT matrix within which a dcsiccant agent is ertcnined in 
the itnicture of ihe product iticlf or in ^ zppropria'.e insert ihftrefor, Iri tach 
instance, a means is provided by which moisture is conununicable ro most, if not 
all of the entrained desiccant, induding thaf which is located mosi initmaliy within 
the iTiatrix, As has been described above with respect to pneviously pattriied 
inventions, it is knowr ty entrain a desiccani within a polymer base for the purpose 
of fixing the tiesiccant with respect to the poilymcr a/id then using the coiri hi nation 
in the manufacture of other items. The sole purpose of the earlier combinations was 
to reduce, if not eliminate, desiccani dust thai may precipitate from desiccant 
parttcJes confined in other v^-ays, Many t^TJcs of packaging and containers are 
mantjfacttJTed from plastics and are selected based on the properties and performance 
chmctciisiics of the plastic in each applicaiion. In some instances, flexibility is 
important when the pacicaging is utilij^cd as plastic wrap for aniclei or in the 
constmction of pouch or bag-type containers. In (hese cases, plastic sheeting is 
often itlitized that may be folded or otherwise positioned about an ohjeci and then 
sealed to prevent foreign matter from contaminating the enclosed items. In some 
instances, the housed item may be moisture sensiiivt: and for that reason it is 
desirable: in have packaging with destccacing abilities that will absorb moisture 
trapped wiihin the interior of the package aiid retain it wiihin its structure away 
from the item so that the item is protected and preserved. 

In other applications, ^jontainers may be desirably constructed from a rigid 
material ihat maincaitts its form and resists breakage and deformation of the 
container. Like the plastic wrap, iiems may be stored within the rigid containers 
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lhal£lso require nilniniEed moisture conditions. For Lhat reason, it is desirable lo 
simiJarly entrain or combine desiccstifig agcnw within ihesc plasiics which harden 
and form a rigid structure or container. Many of the plastic or polymer mairixes 
witftin which the desiccant agent will be entrained is sjbstaatiaily moisture 

5 impermeable so lhat desiccant entrained within the interior of ihe plastic, ard not 
exposed at the surface of the plastic body, *ilt be unable to absorb and retain 
moisture. One solution has been to locate the desiccant at the polymer'5 surface. 
This, however, has not proved lo be entirely satisfactory in that greater amounts of 
desiccant may b& required to remove sufficient ^niuunts of moisture to proteci the 

0 items that aii; 10 be packaged. For that reason, the present invemion hi*, been 
developed, as a result of desiring to enixain desiccating agent ihTQughout a greater 
portiori of a rigid plastic body or conlainer, while al the same time providing means 
by which moisture may be coramunicatEd to most, if not al! of the desiwant that has 
been en trained therein. To do so will permit a plastic stnjcitire to be mort greaiiy 

5 loaded with desiccant ihen:by enhancing absorption capacities. 

As previously stated, a primary drawback of entraining a desiccant within 
a rigid polymer matrix \s the cieaiion of a moisture impermeable polymer 
encasement Bbout the individual desiccant panicles contained within the simcmrc. 
The present invention discloses both a structure and a method by which passages are 

0 established throughout the polymer matrix that communicate the entrained desiccani 
particles to the appropriate areas of the exterior of the plastic body in a manner thai 
permits moisture to migrate from outside the plastic sinicturc to interior locations 
where the desiceant panicles are positioned. Furthermore, these channels or veins 
through which the moisture is permitted lo travtl may be occupied by agents or 

5 compounds that absorb and transport moisiure at rates even greater than those 
achieved by the desiccant. These transporting agents, however, are unable to absorb 
significant quantities of moisture and retain those quantities therein. For that 
reason, the transporting agents are used to act as bridges from the surface of the 
plastic bodies inwardly to the desiccant particles positioned within The plastic 

0 structure. 
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It has been discovered thai certain comiiounds, which aje referred tp herein 
fis channeling ^ents, may be combined with a poJycner base tn^irix thsit is used in 
the fonnatiDn of rigid bodies, including at leasi portions of closeable combiners. In 
practice, the poiyniCT base material into which the desiccani agcm and chajineting 

5 agent arc blended and mixed include as eitamplt:s, polyethylene and poJypropyJene, 
each of which are particularly suited for use in the construction of rigid con lai tiers. 
Most oRen, these container!! will be inJeciJon or blow molded from n:iolten polytncr. 
The desiccant and channel ing agent may be added to the polymer when the 
polymer base is in a molten State prior to forming it into a contaiccr, or preferably 

0 even before the polymer is in the molten stale, so that these additive agents may be 
bJended and thoroughly mixed ihrnufjhom the base polymer material. It is preferred 
that the desiccant material, the channeling agent and the polymer be thoroughly 
mined even before melting the polymer base to insurt thai aJl of the materials arc 
ihoroughiy mijicc) before rtaching the meli phase. For example, such a technique 

5 is particularly usefijl when the denccaTii, channeling agent and polymer base are all 
powders. When the chstnneiing ageni is a high mw polyglycol. the ageni can be a 
powder. By mixing the ihrec powdenous componenls logeiher thoroughly before 
entering ihe melt phase, it will be insured that a moii even distribution of desiccBJit 
and channeling agenl throughout the polymer base is achisved. 

0 After ihorougWy blendin| the several matcriaJs together and the mixing 

process is subsequenily stopped, itit cKanreling agent forms veins or channels that 
act as moisture communicating passages [hroughQut [he polymer. A polygiycol such 
as polyethylene: glycol, ethylene vjryl alcohol (EVOH) and polyvinyl alcohol 
(PVOII) are among those materials which have been found to be paniculaiiy suited 

3 as channeling agents. The use of a polyglycol such as polvcihyteneglycol is most 
preferred, The polymer base and! channeling agents do not separate out into distinci 
levels or phases, one above the other, but instead establish veined domains Of 
channeling agent lhat extend across the polymer base thereby establishing channels 
or passages through the polymer. The channels are open at the surface of the 

10 polymer structures and thereby provide access for mnisiure to interior portions of 



ii 

ihc polymer m^irix. 

Aliemali-wcly, the desiccani mateml may be added on lop of a polymer base 
inijEOd w:ih channeling agent during a ihermal forming process of shueu of plastic 
material. 

5 Various types of desiccating ageni zre known in the an and most may be 

used in mixtures with polymer bases. Similatly, rnosi can also be used in the 
mixtures of the present irvcntion that coniain boih polymer and channeling agenls- 
Thcre are three primary types of desiccating agents. 

The firsi type comprises cttmical compoLinds that form crystals that contain 
10 water, Ei^amples of iuch desiccant are anhydrous sails which tend to absorb water 
or moisture and form a stable satt. I r this reaction *ilh the moisture, a stable 
compound is formed within U'hich the moisture is held and prevenicd from release. 

The second type of desiccant compoi-iiids are those which are considered to 
be reaeiive. These compounds typically undergo a chemical reaction wiiii water or 

5 moisture and form new compounds within which the waier is combined. These 
newly formed compounds are generally irreversible at low temperature and require 
a significant amount of energy to be regenerated so that they may be reused as a 
desiccant. These reactive type desiccants are mainly used in solvent drying and as 
additives to polymert which niusi themselves be maintained in a moisture reduced 

D iiaie. One application in which these reacii^'e type compounds arc particularly 
suitable was described above with respect to the mutti-layer sheeting within which 
a layer of EVOH is laminated between two shielding Jayt^s of what is normally 
moisture impermeable material such as polypiopylene or polyethylene. As earlier 
noted, howevei, these types of sheeting or wrap arc used to pacltage food products 

5 which must subsequently be steiilizEd in a retorting process wherein the packaged 
good is expnwsd to hoi sterilising sieam. At ihe elevated temperatures, tlie exterior 
layers permit moisture to pass therethrough and compromise the oxygen barrier 
ef fectiveness of the EVOH interior layer. Because of the reactive deSiCcant That has 
been entrained that moisture is absorbed into the desiccant and reiained therein away 

0 from the EVOH layer thereby allowing the EVOH layer 10 maintain its oxygen 
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barrier ctiaracterisiics. 

The ihinl typo [)f desiccanis cbiain their moisture: absorbing capabiiiiies 
tbrougti phy&ical absorpdon. The absorption process is accomplished because of a 
fine capillary moipholugy of the desiccant paiticies which pulls moisture 
5 therethrough. Tlie pore size of the capillaries, ss well as the capillaries' density 
densnnine the absorption propenies of the desiccaitl. Examples of these physical 
absorption desiccanis indtide moiccular sieves, silica gels, days and siaiches. 
Became these types of physical absorpiior desiccants arc both inert and non-warer 
solLble, Ihey are preferred for majiy applications. Among other reasons, these 

10 innocuous ctwacteri$tjcs aie particularly compatible with food products and 
medicinal products that may be enclosed within containers formed from the 
desiccant en trained polymers, or ai icasi exposed thereto. As stated previously, 
however, any of the three types may be employed vvithin the polyirier bases of the 
present invention for the purposc$ of producing a desiccant entrained polymer. 

15 Suitable desiccating agents include silica gel, molecular sieve and naturally 
occurring day compounds which vgould aJso include monirnorillimite clay. 
Similarly, all thirc types of desiccant may be compatible with most channeling 
agents that aje employed. 

in practice, the polymer based matrix, tlie desiccating agent, and the 

20 chirtneling agent will be mixed together^ preferably when all throe compoiie;its are 
in powder state and before the polymer base is in a molien stale. Because of the 
relatively fine size of the desiccant particles, it is advaniAgeous to have many small 
channels or passages throughout the polymer base, as opposed to a few large 
channels that will expose less surface area within the polymer solid. For that 

25 reason, dimer agents, such as polypropylene maleic anhydride, or any plaslicizcr, 
may be optionally added to the mixture reducing viscositie.^ and increasing the 
mixing compatibility of the base polymer and Channeling agent- By increasing their 
compatibility, the channeling agent is better dispersed throughout the polymer and 
thereby forms finer, more capillary-like veins, instead of larger, more artery-like 

30 veins. In this way, the more widely dispersed and finer passages expose mori: of 
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Ihe desiccarL particles boaai wi[h;n [he polymer mainx. 

Jt has aJso been found advanLageous lo select desiccating aaents having ft 
polarity Ihat causes an infinity between rhe desiccani and the channeling agen. An 
eitatnpJe of such a polar desiccani is silica which is aiiracted ajid more compatible 
5 wilh the channeling agent than it is wilh ihc fXily propylene or polycEhylent polymer 
base. For this reason, during ihe separating process when the chaxmels are formed 
throughout tht polymer base, ihc desiccating agent will also migrale Lowaid the 
channeling agent dornains to which it k attrac:ed. In this manner, the chiannciing 
agent is truly permitted to act as a bridge between moisiwrft located exleriorly lo the 

10 polymer Etructtre and the desiccani that i$ located wiihio ihe polymer. Ttsis ii 
paixicularly ime witii respect to dfcsiccant that is bound within the channeling agent 
filled passages. Polar piasiisizers such as glycerin nay be further added lo the 
mixture which enhance the dispersion or mixing of dcsiccant intu the channeling 
agen!. Tlte hydfophilic nalure of the channeling agents aTlow '.hem to truly act as 

15 a moiswrB bridge through the hydrophobic polypropylene or polyethylene polymer 
base because of its relatively fait rate of iransmission of moisiure thercacross. The 
desiccating iigent which is pri manly concern rated within the chaitneling agent pick.^ 
up the mpisturt from the trans mil ting cJiartncUng agent and retains it therein. In this 
way, the moisture is <iuickly pulled throughout the channels or passages and made 

20 available to the desiccating paitides or agems which are dispersed ihroughout the 
plastic body. 

It has been found that the higher the desiccant concenfriiiitin in ihe mixture, 
the greater the absorption capacity will be of the plastic structure created therefrom. 
However, the body will be more brittle and the mhiure wilt be more difficult to 

25 either thermally form , CKtrudc or injection mold. For thai reason , it has been found 
:o bt advantageous to have a maximum desiccani ioad of Approximately sixty 
percent by weight with respect to the polymer base, llis preferiied to maintain the 
load within a forty- five to fifly percent range for optimal performance in certain 
appiicaiions sucli as those that require a rigid struciure. Similarly, in the itistance 

30 of polyprcjpylere being used as the polymer base or phase, its content Should be 
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maiTiiained at about forty perccni by weight, or greater lo assure !is performance 
characteristics. 

Because ihcdesicc^t entrajncd polymer is more brittle ihan polymer without 
the desiccvic. il has been found advantaeeous to mold cnntainers so that an interior 
5 portion of the container a desiccant entrained while The exterior portions are fonncti 
from more pure polymer. In this form, theconuiners will Tiot only be more djnble 
and less britUe, but it -will also act as a moisture barrier thai rtsists the trans mission 
of moisture from Ihe exttrior into the ir.tcrior of the container. In this manner, the 
itioistur* absorption capacity of tht; dcsiecant agent is potentiated by exposing it 

10 exclusively to ihe interior of ihe container from which ii is desired that moisture be 
withdrawn and retainesd therefrom. 

As has been previously discussed, the desiccant entrained polynner of the 
present tnvencion has many applications, A preferred use, however, Is the 
construciiDn of rigid containers thai arc suiiabie for conudnlng relatively small 

15 volumes of product such as food stuffs and medicines. Tn many cases, these types 
of products TTiusi be shipped and 5iorecl in reduced moisture environments, 
TTicrefore, il has beer foutld to be panicularly aJvdjitageouS 10 mold conuiner 
bodies from polymers such as polypropyiene and polyethylene (o exploit iheir 
moisture barrier characteristics, Desiccant entrained polynner inserts may be 

20 constructed according l<? the present invention for inclusion within the intetiar of the 
coniadncr. One form of insert is a plug of any suitable shape formed from desiccant 
entrained polymer. Whiie the plu§ would serve its purpose by being tncrcly 
deposited within ihe moisture barrier container, it may also be fixed in an interior 
location so that It docs move about within the interior space. In one particular 

25 embodiment, it is aniicip&ied that a plug formed into a dist may be shaped and sized 
to be pressed fit into tlic bottom of a polymer formed container 

In a maimw similar 10 that used with respect to the disc insert described 
immediately above, a liner may be formed from the desiccant entrained polymer that 
has an exterior surface substantially conforming to an interior surface of the 

30 polypropylene container body. Like the disc, the liner may be sized so thai it may 
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be press-m into position within the polymer body where i[ is held sufficiendy snu&ly 
[O prtvent ils uninEenced disengagement iherefrotn. Alternatively, eUtser the plug 
or liner may be. initially constructed and allowed to harden, and then iht container 
body subsequently constructed (htreabout so that the greater shhnicaee 
chartcierisitcs of the polymer body no: containing desiccant tightly shriric-rits the 
container body about the plug or liner so that neither becomes easily disenijaged 
from the other. In still a further embodimenr, the insert laking the form of either 
a plug or a liner may be substantially simultaneously comDlded with Hie polymcf 
container body so that each is iniegTally Joined with the Qiher, In the evtnt of a 
comoldiog process, the viscosities of the <Jesiccant laden insert and the polymtr 
container body should be approximately equal to faciiiiaie the proper and desired 
location of the two phases of liquid or molten material itiai are molded logeiher. 

In yet another embodiment, the desiccani entrained polymer may be used to 
form sheeting that is join&d with a r on- desiccant cntrajried polymer sheet. In at 
Jcast one embodiment, the sheets are effectively laminated one to the other so that 
an CXI trior layer may be established adjacent lo the desiccant entniinwi layer which 
is substantially moisture imperneable. The laminate sheet may then be used to 
wrap 2J1 item which is to be Stored jn a moisuj re- reduced environment. One means 
by whith the joinder process may be accomplished is through a thcrmsil exirusioTi 
procedure. 

In each of the embodiments of the present inveniion described herein, 
advantages and enhancements over itic prior an iriethods and stnieiures item from 
the discovery of the ability to create passages throuehout a desiccant entrained 
polymer so that a rigid body may be consirvcied from (he polymer while also 
exposing the entrained desiccant to moisture exterior to that structure. Funhermore, 
the discovery of employing a polyglycol, EVOH a.id similar type compounds as a 
channeting agent that also acts as a moisture bridge between the exterior of the 
polymer body and interiorly located desiccant greatly enhances the stnictures' ability 
to quickly remove moisture located exteriorly to the entrained structure, while at the 
same time laking advantage of a gnater portion of the desiccating capacities of the 
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desiccating agent (rnimned therein. 

One embodimen: of the present inwemion inciudes A process for producing 
3 moisture absoibitig deaiccant conraining polymer. The proceis comprises causing 
a polymer thai acts as a niuisture barrier in a solidiHcd state ta assume a molten 
state. A desiccating agent Is blended into the polymer so that the desiccating agent 
is distributed wi:hin the polymer. A channeling agent is blended into the polymer 
so thai the channeling agent is distributed witfiin die jxilymer thereby creating a 
blended mixture. Tttt mixture is solidified so that the qhannding agent forms 
passages in thi: mixture through which moisture is communicable to (jcsiceaiing 
agent entrained within the mixture. !n another pneferrEd embodiment, the polymer, 
channeling ageni and desiccant are all thoroughly mixed in dry, powder form, with 
the polymer mix ihcn being melted and formed into a desired shape by moldine. 
The channeling agent thereby forms passages in the mixture through which rnoisiLre 
is communicable to desiccating agent entrained within the triixture. 

In one embodiment, the blended mixture is used to form a plug for inclujson 
within a container constracied of a moisture barrier sjbstsnce. In another, the 
mixlure is used to form a liner fm incmsion within a contaircr constnicicd from a 
moisture barrier substance. In still another embodiment, the mixture is used to form 
a desiccating sheet. The desiccating sheet may optionally he combined with a 
barriCT sheet constructed of a moisfjre barrier substance for use as a packaging 
wrap. 

In another embodiment, the present invention includes a process for 
providing a moisture absorbing insert for a container, A desiccating agent and a 
channeling agent axe blended into a polyjner that acts as a moisture barrier in a 
solidified state thereby forming a mixture. The mixture is soiidified so thai the 
chanreling agent forms passages in the mixture through which moisture is 
communicable to the desiccating agent entrained within ttie mixture. 

Ano:her embodiment of the present invention includes a method for making 
a desiccating container ihat includes forming a container from substaAttally moisture 
impermeable material so that a moisture barrier is created between an interior and 
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exterior of the conainer. An insert is fontied from dcsiccani bearing material, the 
insert having an otierior surface configured for mating cngagtincril with at least i 
portion of an interiDi- surface of tht cor-tainer. The in sen is instilled into the 
iniehor of the container so ihat at least a portion of the exttnor surface of iht insert 
abuttingiy engages the inlerior surface of tht: container. The engagement fixes the 
insert relative to the container and reiisis disengagement of the insert from the 
container, 

in still a further embodiment of the prEscrit invention, a cJtsiccadri£ enclosure 
is provided that includes a container formed from substantially moisture 
impermeable material so that a moisture barrier is created between an interior and 
exterior of the container, A Itner is formed from desiccant bearing material so that 
the liner has an exterior surface coTifigLirciJ for mating tngagemeni with at least a 
portion of an interior surface of the container. The liner is inserted into the interior 
of the eonainer so that at least a pcrtion of the exterior surface of the liner 
abotitngly engages the interior Surface of the container and the engagemeni fixes the 
liner relative to the coi^tainer and resists disengafement of the iiner from the 
container. 

Another embodiment of [he present inventior^ is a desiccating insert for a 
closeable container. The desiccating insert is configunid for installatiun into a 
ciosable container and is constructed from [hermoplastic that is entrained wjth a 
desiccating agent. The desiccating agent is distributed substantially evenly 
throughuut an interior of tlie insert. The insert has channels extending from an 
exterior surface of the insert intn the insert's interior Through which mniiiurE 
passable thereby exposing portions of the desiccating agent located within the 
interior of the insert to moisture located exteriorly to the insert ftir absorbing and 
retaining that exteriorlv located moisture . 

Amung thusu benefits <Lnd improvements that have been disclosed, other 
objects and advantages of this invention will become appiarent from (he following 
description t^tken in conjunction with the accompanying dia wings. The drawings 
constitute a part of this specification and include excmpWy embodiments of the 
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present inventioiii and iliusii^te various obj<:(JLS and features thereof. 

BRIEF DESCRIPTION OF DRAWINGS; 

Figure I is a perspective view of a pJug, inseri, or tablet construcied from 
channeled, desiccant entrained polymer showing, in an exaggeratetl scale, the 
5 openings of the channels at the exterior surface of ihe p:uE. 

Figure 2 is an eKaggerated, cross-scetional view of a solidifiBd plug formed 
from a polymer mixture having a channeling agent and a desiccaiing agenl blended 
iherewiUi. 

Figure 3 is an exaggerated, pariial cross- stcti oral view of a soiidifieil plug 
10 formed from a polymer mijsiure having 9 channeling agents a desiccating agem, and 
a dimer agent blended therewith. 

Figurts 4 is an exaggtraied, partial cross- sectiortaJ view of a solidified pJug 
formed from a polymer mixture having a channeling ageni, a polarized desiccating 
agent, and a dimer agent blentled 1 herewith, 
15 Figure 5 is an cxaggcraied cross-sectional view of s. portion of a container 

having a desiccanl entrained plu* insen located in the bottom of a container 
constructed from a polymer thai acis as a moisture t>arricrs 

FigtiTe 6 is an exaggerated cross-sectional view of a portion of a container 
having a desiccant entrained plug ihai has been coiroldcd into the bottom of a 
10 cotiiainer that is constructed fnim a polymer thai acts v a moisture t>aTTicr. 

Figtre "? is an otaggerated cross-scctional view of a ponion of a container 
huvlng a desiccant entrained linej insert located within the interior of a conliiincT 
constructed from a polymer that acts as t. moisture barrier. 

Figure 8 is an exaggerated tross-sectional view of a ponion of a container 
25 having a desiccant entrained lititr that has been contended at the interior of a 
container that is constructed from a polymer that acts as a moisture barrier. 

Figure 9 is an e«ggerated cross-sectional view of a desiccating Sheet or area 
located idjacent to a barrier sheet constructed from a polymer thai acts as a 
moisture barrier. 



W097/3J663 



PCT/t/S?7/0i361O 



>9 

Figure JO is aji cxaggeraied cross- sectional view of a desiccating shee( or 
area iliai has been comolded ai an inicriDr of a barrier shtei so Thai (he producis are 
inieg rally molded together and comprise one urified bittinate. 

Figure 11 is a schematic of the process for forming desiccant eniiained 
5 plugs. Jiners and sheets according lo :he present invention, 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OT- THE 
PRESENT INVENTION; 

As requirBfi. detailed einlJOdinnenK of the prcscfii invention are disclosed 
herein; however, il is to be tnderstood thai the disclosed emhodimenu ire merely 

10 cicmplary of the invention that may be embodied iit various forms. The figures are 
nol necessarily to scale, some features may be esaggcraled lo sbo«' details of 
particular canvponenis. Therefore, specific slructural and functional details 
disclosed herein are not to be inxerpreied as limiting, but merely as a basis for tJie 
claims and as a represervtativc basis for teaching one sbllcd in the art to variously 

15 employ the present irivention. 

Certain terminology will bt used ir the following description for eonvenience 
and reference only and should nol be copsldcrcd limiting. For exampk. the words 
"righiwardly", "leftwardly', 'upwardly" and "downwardiy" refer to rfireetiors in 
the drawings to which reference is made. The words "inwardly" and •oulwaidty" 

20 refer to directions toward and away from, respectively, the geometric center of the 
structure being referred to. Tliis terminology includes these words, specifically 
mmiiDncd deiivaiivcs thereof, and words of similar import. 

Furthermore, elements may be recited as being "coupled"; this terminology's 
use aniicipaies elttnents being connected together in such a way that there may be 

25 other components intersttllally located between the specified elements, and that the 
elements may be connected in fixed or movable relation, one to the other. Still 
fUnher, some structural relation ships or orientations may be designated with the 
word "substantially'. In those cases, it is nneant that the relationship or orientation 
is as described, with allowances for variations that do not effect ihc operatioti or 
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cooperation of the so desciibod cuTnponeni or components. 

In genera), the matrix base polymer materia! which can be u^ed in making 
ihe structures of the present invcriion can be basically any theroioplasiic maieriaJ. 
ExamplcA of suitable thermoplaslic materials include polyoleHns, polycarbonates, 
5 polyamides, elhyienovinyl acetate copolymers, ethyl ene-mcthacrylaie copolymer, 
poly^yl chloride, polystyrene, polyester, polyester amide, polyacrylic esicr, 
acrylic, polyurcihane and polyacetal, or mijttures thereof. The pt^ly olefins, 
specifically polypropylene and polyethylene, however, arc most preferred for the 
prese:al invention, 

10 The channeling ivgeni used in the present inveniion can be generally any 

hydrophilic maierial which is miscible, or can be made niiscible. wiih the polymer 
base irainx upon meit mixing, and separates from tht f)olymer matrix poiymer to 
form the ch:inne!eri stnicture of the present invention. In general, th: preferred 
hydrophilic material is a polar conpojnd having at Isaii ieverd hydroxy groups. 

15 The preferred ma:crija has been found \o be polyglycol^, such as polyethylene 
glycol. Such polyglycols, such as polyethylene glycol, art highly miscible wiih 
poly olefins at hifih temperatures, but. separate and form a second phase upon 
cooling. In essence, I he poiyglycols form ^^'i.seniially one phase with ihc polymer, 
which insures an tJLcellent dtsiribulion of the polyglycol throughout the. poiymer. 

20 When the polyglycol stpiraies frorri iht polymer, the result is a Tinely channeled, 
utuform structure. Other suitable materials include EVOH, glycerin or PVOH. 
However, PVOH cannot be used aJone and generally requires the use of a plasticizer 
to insure good miscibiliiy with the polymer matrix. A dimcr agent such as a 
propylene maleic anhycride must be used with glycerin to insure compatability with 

25 a polyolefin polymer matrlit material. The use of such a dimer agent insures good 
uniform distribution of the ehannelins agetit, and hence channels, throughout the 
polymer matrix. Ethylene vinyi alcohol is suitable, but is inferior to the polygJycols 
in e^rras of miscibility with the polymer matris, and hence the channeling effect. 
Therefore, polyglycols, all of the different molecular weights, are the raosiprcfeired 

3D materials for use as channeling agents in accordance with ihe present invcniion. 
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Other suitable materials which can be used as cJiajineling agenis can inciudt 
polyvinyipiirollidine, vinyipyrollldoneor N-meihyl pyroilidorw, with polysaccharide 
based compounds such as glucose, fuctrose, and their alcohols, and mannitol being 
very suiiaWe for the purposes of ihe present iRveniion since ihcy are hydrophillic 
5 compounds having numerous hydroxy g roups - 

An example of a preferred siiiiable composition for itse in making (he 
siruciure of the present invention would include a desiccant. such a$ molecuUr 
jticvci, a polypropylene, and a poiyglycoL The amounis of the various components 
would be for example, from 30-S0%. more preferably from 40-70% of the 

10 dcsio^t. and most preferably about 60 wt %; froni 20-40 ^ of ttie 
polypropylene, eg. polypropylene homopolymcr available from Exxan [35 05 J, 
having a melt flow of 400, most preferably about 30 wi %; and from 5-20 wt % of 
the poly glycol, e.g.. poly [ethylene propylene glycol] available from Dow {15-200), 
wiTh ihe amount of polyglyco] being most preferably about 10 wt %. 

IS In general, ihe components can be dry mixed in a mixer such a a Hetischel, 

and the ti fed to a compounder. A Leistriu win screw extruder, for example, or a 
Wcnier Pfleider mixer can be useri to jichieve a good me!i miJi at 400°F. The melt 
can then he either extrudtal as a lllm or converted into pellets using dry air cooling 
on a vibraling conveyer. The ftrrmcd pellets, containing channels, can then be 

20 either injeciion molded into beads, sieves, or co-injccied with polypropylene as the 
inside layer of i container. 

lief erring lo figure 1 of ihc accompanying drawings, an insert cnnst meted 
from a desiccani entrained polymer 20 is illusrraiEul. For purposes of this disclosure 
of the present inveriion, the words "entrain" and "contain" have been used 

25 interchangeably when nifcrting to the inclusion Of a desiccating agent 30 in a 
polymer 25 ntatiix. iTic in sen is in the form of a plug 55 that may be deposiied 
into a. container botiy 60 (figure 5) thereby establishing a desiccating container 61 
(figure 5). Referring to figure 2. a cross-sect ioi^al view is shown of the plug 55 that 
has been constructed from a polymer mixture comprising a polymer base 25 that has 

30 been blended wilh a desiccatir.g agent 30 and a cbEinneling ageni 35. In ihe 
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illus trail on of figure 2, 'jie mixture has solidiried so thai vsrins or channels 45 have 
formed throughout the polymeric mtxiure lo estsblish passages throughout ihe 
solidified pJug 55. As may be ajipicciaicd in both figures 1 &ncl 2, the passages 
terminaie in channel opening; 4S at an exterior surFacu af (he plug 55. 
5 Figure 3 iUustraies a plug 55 similar tn const rue :i on and malcEiip iu the plug 

55 of figure 2, where the channels or veins are very fine. This can result from the 
use of polygTycolfi a; the channeling agent, or the use of a dimcr agent a plasiici/Xr 
together with a less preferred channeling agent. The diner agent 50 enhances the 
compaiibiliiy beiwwrn the polymer 25 and the channeling agent 35, TTiis enhanced 

10 compatibility is facilitalcd by a lowered viscosity of the mixture which promotes a 
more thorough blending of the two compounds 25,35 wliich resiiis camhi nation into 
^ uriform solution. Upon solidification of the mixture that has had a dimer agent 
added thereto, the passages which are formed therethmugli have a greater dispersion 
and a smaller porosity thereby establishing a greater density of p^.ssa^es ihroughotJl 

15 the plug 55. This satrie effect occurs readily when a poiyglycol is used as the 
channeling ag^nt due to the general compat2t>iiity of poiyglycols with hydrophobic 
ihermoplastics such as poiyoJefms. The channels or passages are created to provide 
pathways through which moisture can travel from the exterior of the solidified plug 
55 to interior locations where entrained desiccani 3U is bound. These passages are 

20 required because of the hydrophobic characteristics of she polymer 25 which reiisi 
moisture ptrmeabiJliy therethrough and therefore acts as a moisture barrier. For 
til is reason, the polymer 25 itself is referred to as a moisture barrier subsl^tnce 
within which a desiccajit 30 may be enirained. To expose the tics iccani 30 entrained 
Within the interior of the polymer 25. however, the channels 45 are provided. 

25 Without the passages 45, retattvely small quantities of moisture would be absoited 
by the entrained desiccating agent 30. These small amounts derive from the limited 
number of desiccant particles 30 that would be exposed at the exterior surface of the 
formed body and the very small amounts of moisture that would be able to pass 
through the substantially moisture impermeable polymer 25. Because of these 

3D characteristics, the pdymer 25 is referred to as a moisture ba.Tier even though it 
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my noi te compicidy impermeable lo inoiswre. In ilic illustTauon of figure 3, iSie 
passaees 47 can be enhanced by a dimer agent or ptasticiier. bisT Uie desiccating 
agent 30 is evenly distribuied thmuEhom the mtitLare ^atr^x^ As a rcsjli, at Icasi 
pomons of the desiccatini; agent 30 will be entrained within the ^jolymer 25 which 

5 resist trans mission of moisture and therefore Jtals ihose panicles of deiiccating 
agent 30 within the polymer 25 from moisusre absorption- 
Figure 4 illustrates a solidified plog 55 wherein the dcikcating agent 30 haj 
been selected st> thai it is polarized and therefore attracted to the channeling agtnl 
ii. A5 a Te$u!t, during the solidification process, the desiccariag agent 30 

10 aggregaces ir. the channeling agent 35 and becomes eniraitied therein in a 
concentration higher than in the polymer 25, As i result, a greater percentage of 
the desiccEting ageni 30 is entrained within the channeling agent 35 and iheitfore 
placed in communication with moisture exterior lo the p]ug 55 thereby improving 
the plug's 55 moisture absorbirig characteristics. In at least one embodiment, the 

i5 channeling agent 35 is selected so that it has a property which encourages 
transmission of moisitire therwcross. The rate ai which moisture is transmitted 
across the channeling agent 35 is greater than the rate at which tnoisiure may be 
transmitted across the polymer 25. This tends to provide a ready supply of 
moisture, when prftscnl, to the desiccating agent 30 entrajned within the channeling 

20 agent 35 and lo that desiccating agent 30 that is entiained withm the polymer 25, 
but adjacent to and exposed to the channeling agent 35. Examples of channeHng 
agents 35 having these characteristic are the polyglycois, EVOH and PVOH, each 
of which transmit moisture at a rate greater than the polymer 25 and the desiccating 
agent 30. As a result, the channeling agent 35 acts as a bridge between moisture 

25 exterior to the plug 55 and the desiccating agent 1^0 entrained within Lhe plug's 55 
init^rior. 

Figure 5 illustrates a plug 55 which has been deposited into a container body 
60 thereby establishing a desiccating container 61. The container body 60 has an 
interior surface 65 and is constructed subsianiially from a moisture barrier polymer 
30 35, In this manner, moisture is resisted from being transmitted across a wall of the 
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container 60 wheir the coniainer 60 is closed. As may be seen in Tig u re 5> the plug 
55 has been press fit into a bottom location of ihe coniainer 60. It is contemplated 
tfial the pJue 55 may be merely deposited in the container 60 fo: loose cflniainmeni 
tberein, but U is preferable coupled to the body of the container 60 in a manner that 
5 fixes the plug 55 to ihe container 60. The couple between ihc plug 55 and i he 
container body 60 is intended to prcveni ihe dislocation and relative movement of 
the plug 55 thereabout. This connection may be accomplished by a snLg press fii 
between the pltig 55 and ih< inifrior surface 65 of the. body 60. or ii may be 
mechanically connecwd in 5uch manners as adhesivcs, proTi^s> lips or ridges thai 
10 extend about the plug 55 to ho]d 'Mt plug 55 in piace. In yet anoiher embodimeni. 
it is conlcmpJatfcd that (he container body 60 may he molded about the plug 55 so 
that during the curing process of the container body 60 the body 60 shrinks about 
the pJug 55 thereby causing a shrink-Fit to be established between the two 
components. This type of cotplement may also be accomplished in a comolding 
process or sequential molding process with the same results achieved because the 
deslccant entrained plug 55 will have Ikss shrinkage than the polymer 25 comprised 
container body 60. 

Figure 6 ilJustiates a desiccating container 61 having a dcsiccani entrained 
plug 55 located at a bottom location of the container 60 similar to the configuration 
illustrated in figure 5, but the plug 55 and container body 60 are comolded so that 
a unified body 61 is formed -wiih a less distinct interface between the plug 55 and 
body 60 components. 

FiguTci 7 and B illustrate concepts similar to those of figures 5 and 6, 
however the proporions of the plug 55 have been ex tended so that a liner 70 is 
formed which covers a grc^rcr portion of the interior surfaces 65 of the desiccating 
container 61. The liner 70 is not localized in the bottom portion of the container 
body 60, but has walls which extend upwardly and cover portions of the walls of 
the container 61. Like the plug 55, the liner 70 cnay be separately molded and 
subsequently combined with iha c»ntainer body 60 or it may be coraoided therewith 
into the unified body illustrated in figure 8. 
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Figures 9 and 10 iUu straits an tmbodimeni of ihc inveniion in which a 
desiccating sheet 75 is cncaied for conbir-aiior with a oamer sheet SO. The 
characterisdcs of the sheets are similar lo those deicribed wiih reipcci lo the plug 
55 and Jitter 70 and container body 60. That ts, figur:: 9 illusu^tes an embodiiriEnt 

5 in which the iv^o sheets 75,80 are separately molded, and later combined to form 
a packagiiig -Arap having desiccating characteristics at an inierior surface and 
moisture resiitanl characteristics at an en tenor snrfaet. Figure 10 illustrates s 
comolded process wherein an interface between the desiccating sheet 75 and the 
barrier sheet 80 is lC5S distinct than in the cmbodimeni of figure 9, This product can 

10 be ()rDduced by a ihcrmal, forming process. In such a process, the polymer layer 
is melted and partially formed inlo a sheet with the desiccating agent 30 being 
deposited on top of that layer ju!;t prior to being pressed or extruded through a slil- 
iike opcnirg in the thermaJ forming machine. It is contemplated that the separate 
sheets 75,80 of figure 9 may be joined together with an adhesive or other suilable 

■5 means to form a laminate fiom the plurality of sheets 75, SO. Alternatively, the 
sheeting 75, SO maybe manufactured from a thermal exirasion prooess whereby both 
sheets 75,80 are manufactured at the same time and effec'-ively comolded together 
to form the embodiment ilhwtraied in figure 10, 

Figure I J provides a schfimatic illusiration of the process by which the 

20 several embodiments of a desiccating container 61 may be formed. The details of 
those processes have beeii described herein with respect in ihe several varying 
structures that may be established from the basic (nixture or combination of a 
polymer base 25 with a desiccating agent 30 and a channeling agent 35. As 
disclosed, a dimer agent or plasitcizer may be optionally provided to enhance the 

25 channeiing characteristics of the mixture during the solidification process. 

In view of the descriptions provided above relevant to possible embodiments 
of tiic present invention and the included figures illustrating the same, the following 
embodiments are also disclosed, in one embodiment, ihe present invention includes 
a process for producmg a moisture absorbing dcsiccam entrained polymer 20- A 

30 polymer 25 is caused to assume a molten state, typically hy applying heat and 
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meiting the poJymcr. To achieve ztr^n results in ihc hardened end produci, such 
as rigidity and durability, the polymer 23 noritially acts as a moisture barrier in a 
solidified nmc, both before and afte: aching. A desiccating agent 30 is blended 
into the polymer 25 so thai the desiccating agent 30 is distributed within the polymer 

5 25. A channeling agent 35 is aJso blended into ihc polymer 25 so that ii is 
distributed within the polymer 35- Togcihcr. the polymer 25, desiccating agent 30 
and channeling ageni 35 create a blended mixture. The mixture is solidified so that 
the channdmg agent 35 forms passages in the mixture through which irioistuie is 
communicable to desiccating agent 30 that is entrained within liie mixture, 

10 The channeling agent 25 separates from the polymer 25 into veins or 

channels -55 that extend through the polymer 25. When hardened into a rigid plastic 
body, theie channels 45 form the moisture communicating passages 45 throughout 
the plastic body. 

A dlmcr agent or plasticirer may be optionally bknded into the mixture lo 
15 increase the mixing compatibility of the polymer 25 and the channeling agent 25 
thereby increasittg the dispersion of (he passages within the solidified mixture. This 
occtjrs because the viscosity of the mixture is lo^vered and (he polymer 25 and 
channeling agent 35 more thoroughly mix, This catjses the passages that are formed 
to have smaller pore sized and to be marc densely dispersed throughout the 
20 solidified body of the mixture. 

The polymer 25 is & moisture barrier thai more greatly resists diffusion of 
moisture thereacross than does the desiccating agent 30 Of the channeling agent 35: 
it is not necessary that the polymer 25 be absohiii:iy moisture impermeable, 
however. 

25 The channeling ageni 35 facilitates diffusion of moisiurie therethrough at a 

rate greater than the desiccating agent 30 or the polymer 25. 

The desiccating agent 30 has a greater moisiure absorbing capacity by weight 
than the channeling agent 35 or the |jolymer 23. 

The desiccating agent 30 has a greater attraction for the channelinR agent 35 
30 than for the polymer 25. As a :esult. upon solidification of the mixture, a greater 
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concentration of dtiitcating iRtni 3U forms in the channeling agent 35 than in Ihe 
polymer 25. 

The channeling agcni 35 acis as a moisture bridge between passage openings 
48 at an exterior surface of the mix lure and desiccating BgenE 30 entrained wiihia 
5 the msKtun:. 

The polymer 25 may be selecied front a group that includes, but is not 
li:nited Id polypropylene and polyethylene, 

Tbe channciing agent 35 is selecced from a group thai includes, bui is not 
limited to a polyglycol such ^% polyethyleiie glycol, g]ycenn, ethyl enu'vlnyi aleohoJ 
10 (EVOII) and poiyvinyt alcohol (PVOH). 

The desiccatitig agent 30 is of the lype <hat physically absorbs noisttjrc:. is 
inert and non-water soluble. 

In a furlhef embodiment of the present invcrlion, a plug 55 is formed from 
the mixture for inclusion within a container 60 thai is consiructed frocn a moisture 
15 barrier subsiancc, 

In or,e embodirnen^ the plug 55 is deposited into a con^iner 6D that is 
conitrucied froT(\ a moisiure barrier substance. In this manner, a dcsiccalirg- 
container 61 is create^i. 

The pliil 55 may be coupled to an interior surface of the conlaifier body 60 
20 so that the plug 53 is fixed relative to the container 60. 

Allcmativdy. a container 60 constructed from a moisture barrier substance 
may be molded about the piug 55 so that at least a ponion of the plug 55 is exposed 
to an interior of the container 60. 

A desiccating plug 55 made according to :tie preseni invention may also be 
25 comolded xwith a container 60 that is constructed from a nioisture barrier substance 
so that at least a porticn of the plug 55 is exposed to an interior of the container 60. 

In another embodiment, a liner 70 may be formed from the mixture 40 and 
then be included within a container 60 constructed from a moisiure barrier 
substance. The Jiner 70 typically, but not necessarily, has an exterior surface 
30 configured for mating engagement with an interior surface 65 of the container 60. 
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The Jincr 70 may be pressed inw mating eneagtment wiih the coiiuuncr 60 
so itiai a desiccating cortainer 61 ts created wherein al least a msijoriiy of the 
inlCTior surface 65 of the container is covered by the liner 70. 

The liner 70 may be formed from the mixture 40 and then a container 60 
5 consinjcted fn>m a moisture barrier substance my be molded about the liner 70 so 
that at least a pfirtion of the liner 70 is exposed to an interior of the cori^ner 60 
and a majority of an inlcrior surface 65 of the coniamer 60 is covered by the liner 
70. 

Alternatively, the liner 70 and container body 60 iniiy be comoided lofiether 
10 into » umilcd body. 

In an alternative embodimeni of the present invention, a process for 
producing a moisture absorbing deiiccam eniralrcd polymer sheet 75 ii provided. 
A desiccating agent 30 Is blended into the polymer 55 io that the desiccating agent 
30 is distributed within the polymer 25. A channeling agent 35 is also blended into 
15 the polymer 25 so that the channeling agent 35 i<; distributed within the polymer 25 
thereby creating a blended mixture of polymer 25, dc&iccaut 30. and channeling 
agent 35- The mixiure is then formed Irto a desiccating sheet 75 so that vdns 45 
of channeling agent 35 form passages In the sheet 75 ihrDn^h which tnoisiure is 
communicable to desiccating agent 30 ejuraired within the mixture, 
20 The desiccaiing sheet 75 is combined with a barrier sheet SO that is 

constructed of a mcisiure barrier substance for use as a packaging wrap. 
The sheets 75.80 may be laminated by thermal esirusion. 
In yet another embodiment of the invention, a process for making a moisture 
absorbing insert for a container 60 is provided. The process includes blending a 
25 desiccating agent 30 and a channeling agent 35 into a polymer 25 so that a mixture 
is formed. The mixture is then solidified so that the channeling agent 35 forms 
passages in the tnixture dirough which moisture is communicable to the desiccating 
agent 30 cnLrained within tht ivtixture, 

A dimer agent may optionally he added to ibe mixture to increase the mixing 
30 compatibility of the polymer 25 and the channeling agent 35 thereby increasing the 
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dispersion of tht passages within the solidified mix Hire, 

1(1 still another embodimcm of :he prese^nt invcnuon, a riethod for making 
a desiccsting coniainw 61 ii provided, -The method includes forming 2. container 
60 from subStaittiaJly moist ure tmpcTmeabte material so that a moisiurc barrier is 
5 created between an interior and citciior of the conTainer, Art insert is formed from 
desiccani bearing matcriaJ, The insert has an exterior SJrfacc that is cotiftgured for 
matins engagement with at least a portion of an interior surface 65 of the coniainer 
60. The iflscrt is irstaJled imo the interior of the coniainer 60 so that at least a 
portion of the e>Lterior surface af the insert abutting! y engagei the interior surface 
10 65 of the container 60, The engagement fixes the insert relative lo Ihft container 60 
and resists disengagetncnt of the insert from the containeT 60. 

The insen is channeled with passages 45 so thai desiccant 30 within an 
interior of the insert is exposed to the interior of the container 60 for absorbing 
moisture. 

The insert is pressed irtto the interior of the container 60 with sufficient force 
that the insert fits tightly within the container 60 thereby resisting disengagement 
thercfmin. 

The insert is sized and shaped so that the insert fits snugly into a receiving 
location within the intenor of the coniaincr for rcfetition at the receiving location. 

Ii] another embodiment, the insert is sized and shaped into a plug 55 that fits 
snugly into a receiving location at a bottom portion of the interior of the container 
60 for retention at the receiving location. 

Alternatively, the insert is configured into a liner 70 having an exterior 
sur&ce that conforms to the interior surface 65 of the container 60 so that a 
majority of the Hner's 70 exterior Surface is in abulting engagement with the 
container's 60 interior surface 65. 

The vuntainer 60 and ihc liner 70 are similarly configured so that the interior 
65 of the container 60 and the exterior of the liner 70 fit snugly logcther 30 that 
disengagement of ihc liner 70 from ihe container 60 is resisted. 

The cuni^ner 60 may be molded from a plastic that is substantially moisture 
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impermeable and ihercfore resists the trans niission of moisture across ihe boundai> 
of iht contajner 60 bei*ecn its exterior and us interior, Also, the liner "70 may \x 
tnolded from a desiccant oilraicied plastic 20 capable of absorbing and rttiinirg 
moiAture therein, 

5 A releasable cap en cans may also bt provided for dosing the coniaincr 60, 

In ihis way, the Ma&t 70 is substantially sealed wiihin the capped container 60 by 
instailing the cap means upon the container. Moisture held within the interior 
volume of ihc coniainer 60 may then be reinovcd by the desiccant 30- 

A prijduct inay be storwJ in the subsLaniially moisture fret interior of the 

10 lined conointr 61 by encJosing the product therein. 

In yiii Mother embodiiTitm, a method for naking a desiccating container 61 
is provided, A container Is formed from substantially moisture impermeable 
material io thut a inoisture barrier is established between an Interior and (ytierior of 
the container 60. a substantially solid tablet or plug 55 is formed from dcsiccant 

15 bcarins mauyial 20, the tablet 55 being suitably sized to fit within the interior of the 
container 60. The tablet 55 is then deposited into the iaierior of the contwncr 60 
thereby estabJishing a means tm desiccating the imerior of the cuntainer 60 when 
the container 60 is closed about the tablet S5. 

In another embodiment of the present invention, a mtihod for making 

20 desiccating packaging is provided. An outer skin, sheet, or layer 80 is formed from 
a substantially moisture impermeable sheet of material so ihat a moistare baiTier is 
created hcivi>een opposiie sides of the skin. An inner skin, sheet, or Jayer 75 is 
formed from desiccant bearing material 30 at one side of the outer skin SO. A 
desiccating package is formed about a product or ilera by scaling (he product nr item 

25 wiihin the outer moisiure impermeable skin fiO and with ihc inner desiccating skin 
75 located adjacent to the product. 

A desiccating laminate may be formed by suciion vacuum molding the outer 
skin SO and the inner ikin 75 together to form desiccating packaging. 

In one embodiment of thj: present invention, a desiccating enclosure 61 is 

30 provided. The enclosure includes a container 60 formed from stibstantlally moisture 
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Impermeable material so that a nioisw:c barr^tr is created beween an inienor a.nd 
exierior of the container 60- A liner 70 ii forrned from dtsiccani bcanng material 
20 so that the liner 70 has an exterior surf&cc conrigurcd for mating engagement 
with at least a portion of an interior surface 65 of ihs container 60, The liner 70 

5 is inserted into the interior of the container 60 so that at least a portion of iht 
exterior surface of the liner atmningly engages tht interior surface 65 of the 
container 60. The engagement fixes the liner 70 relative to the container 60 and 
resists disengagement of the liner 70 from the container 60. 

In another embodiment of the present invention, a desiccating insen for a 

10 closeabJe container 60 includes a desiccating liisert configtjrcd for installation into 
a closablt container 60. The injcrt is consimcted from thermoplastic cotiaired 25 
with a dcsiecLtir.g agent 30 thai is distribuicd substantially evenly throughout an 
interior of the insert. The insert h^s passages extending from its erterior smfat* 
into lis irterior. Moisture is passable through the channels Or passages thereby 

15 eiposiTig poitions of the desiccating agent 30 located within the interior of the insert 
to moisture located exteriorly to the insert for absorbing and retaining that exteriorly 
located moisture. 

Desiccant entiained plastic structures, and their constituent compounds have 
been described herein. As previously itated, detailed embodiments of the present 

20 invention are disclosed herein; liowever, it is to be understood that the disclosed 
emhodiments arc merely exemplary of the invention that may be embodied in 
various forms. It will be 3ppria:iated thai many modifications and other variatiotis 
that will be appreciated by those skilled in ihe art are within the iniendcd swipe of 
this invention as claimtjd below without departing from the tiathings, spirit and 

25 intended scope of the invention. 
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1 , A process for producing a moisture absorbing desiccani entrained polymer, 
said process com prising: 

causing a polymer to assume a molten state, said polymer acting as a 
j moisture tuarrier in a solidified state; 

bi ending a desiccating agent into the polymer ihat the desiccaiLnft agent 
is distribuicd -with in the polymer. 

blending a chznneiing agent into the polymer so that the channeling agent is 
distributed within the polymer thereby creating z blended mixture; and 
10 snlitlifying ihe mixture so that the channeling agent forms passages in the 

mixture through wWch moistufe IS communicabk to desiccating agent entrained 
within the mixture. 

2. The process of claim J further comprising; 

blending the desiocaiing agent and the channeling agent into Ihc polymer in 
IS the dry state prior to causing the polymer iq assume a molten state. 

3. The process of claim J further comprising: 

blending a dimer agent into the mixture to increase the mi sing compatibility 
of the polymer and (he channeling agent thereby increasing the dispersion of the 
passages within the solidified mixture. 

20 4. The process of claim 1 wherein (he polymer is a moisture barrier thai 
more greaily icsisis diffusion of moisture ihereacros* than does thedesiccR'ong agent 
or the channeling agent. 

3. TTie process o: claim I wherein the ciianneling agent facilitates 
diffusion of moisture iherethrough ai a rate greater than the desiccating agem or the 

21 polymer. 
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6. The process of claim 1 wherein ihe dwiccatiftg agent has a greater 
moisture absorbing capacity by wriEhi than the channeling aEt"' "T" polymer. 

7, The process of claim 1 wherein the desiccating agent has a greaier 
aitracuon for the channeling agent ihan for ihe pc}tyn(ier ihereby causing a greater 

5 concentration of desiccating agent lo form in the channeling agent than in ihe 

S, The procCLSS of c!ai:n J wherein the channel ing agent acts as a 
inotsiure bridge between passage openings at an exterior surface of the mixture and 
dtstccating agent entrained within the mi); lure, 

JO 9. l"I»e process of claim \ wherein the polymer is selected from the 

group Of polypropylene an<i polyethylene. 

to. Ttie process of claim I wherein the chsinneling agent is selected from 
the group of a polyglycol, glycerin. ethyJcnc-vinyl alcohol (EVOH) and polyvinyl 
alcohol (PVOH). 

15 I) . The process of claim I wherein the tlcsiccaling agent is of the type 

that physically absorbs moisture, is iiieri and non- water soluble. 

12. The process of claim 1 further comprisiog; 
forming a plug f™"! the mixture for inclusion within a container constructed 
of a moisture barrier substance. 



20 



13, The process of claim 12 funher comprising: 
depositing the plug within a container constricted from a moisture barrier 
substance thereby crcitting a desiccating container. 
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14. The process of claim J 3 further comprisirg: 
coupling ihe plcg to ar interior surface of the desiccaiina oomajner so that 
the plug is fixed rslaiive lo the coniainei. 

J 5 . The process of claim J 2 further comprising: 
5 molding a container consirucied from & moisture barrier subitance about the 

plug so Lhat at leasi a portion of said plug is exposed 10 an interior of the container. 

16. The process of cJaim 1 2 wherein the step of forming the plug funher 
comprises: 

coiroWing a container coti&inicicd from a moisture barrier substance wtlh the 
10 plug so that at least a ponton of said phig is cKposed lo an inicrior of the container. 

17. Tlie process of cl^irr. 1 funher comprising; 

forming a linej with t)ie rtitxlure for inclusion within a coniaincr constructed 
from a moistuti; barrier substance, the iiner having an exterior surface configured 
fur mating engagement with an interior surface of !he container. 

15 IS, The process of clajm 17 further coTT.pnsiog: 

pressing the liacr into mating engagement with the container constiucted 
from a moisture barrier substance thereby creating a desiccating container wherein 
at least a tnajoriiy of the interior surface of the container is covered by ilie liner. 

19. The process of claim 1 further comprising; 
20 mnlding a Siiier from the mixture: and 

molding a container from a moisture barrier substance about the liner so that 
■At least a portion of the liner is exposed to an intericjr of the c(}niainer and a 
majority of an intci lor surface of the container is covered by the liner. 



20, The process of claim ] funher comprising: molding a liner with the 
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mixture; and comolding a container frnm a moisture barrier substsna^ wiln the liner 
so that av least a poriion of the liner is imposed to an imcrior of ihs container juid 
a majority of an interior surface of the container is covered by the Jincr. 

21. A process for produeing a moisture absorbing desiccant entrained 
5 polymer sheet, said process comprising: 

causing a polynner to assume a rr-olten slate, said polymer acting as a 
nioisiure barrier in a iolidlTicd stale; 

blending a desiccating agent imo tlie polytner so that tJic desiccating agent 
is distributed xvithin the polymer; 
10 blending a channeling agent into ihe polymer so thai the channeling agent is 

distTibut&d within the polyrrer thereby creating a blended mixture: forming the 
mixture into a desiccating sheet so that veins of ehanneling agent form passages ia 
the sheet through which moisture is communicabie lo desiccating agent entrained 
within the nixture. 



]j 22. The process of claim 21 further comprising: 

farming the desiccating sheet by thermal extrusinn of the blended mixture. 

23. T^c process of claim 21 funhitr comprising: 
combining the desiccating sheet with a barrier sheet constructed of a moisture 
barrier substance for use as a packaging wrap, 

30 24 . The process Of Claim 23 wherein the step of combining the desiccating 

sheet and the barrier sheet further comprises: 

laminating the desiccating sheet to the barrier sheet by thermal extrusion. 

25. A process for providing a moisture absorbing inserx for a container, 
said process comprising: 
25 blending a desiccating agent and a channeling agent into a poiymer thereby 
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formirg a mixTure, said pHlyiner acling as a moisture barrier irr a solldiried state; 
and solidifying the mixture so (ha: the channdin^ agent forms passage J ir the 
mixture through which moisture is commjnicable to the desiccating agent entrained 
within the mixture. 



5 26. The process of claim 25 further comprising: 

blending the desiccating and the channtline agent into the polymer in the dry 
state prior to causing the polymer lo assume a molten state. 

27, A method for making a desiccating eontaiiiEf comprising the followinfi 

steps: 

JO formingacontatncrfrorn substsm « ial ly moisture i mpernicab] e materiaJ so thai 

a moisLure barrier is created between an interior and exterior of said container; 

forming an insert from desiccant bearing material, said insert having an 
exterior surface configaied for mating engagement with at least a portion of an 
interior surface of said cornainer; and installing saici insert into the interior of said 

15 container sti that at least a portion of the exterior surface of said inscn abuttingly 
cngagps the inicrior surface of said container, said engagement fixing said insen 
relative to said container and resisting disengagement of said insert from said 
container. 



28. The method as recited in c]zim 27, ftjnher comprising: 
20 channelins said insert so that desiccant wtihin an interior of insert is exposed 

lo the interior of the container for absorbing moisture. 



29. The method as recited in claim 27; further comprising: 
pressing said insert into the interior of said container with sufficient force 
that said insert fits tightly within said container thereby resisting disengagement 
2S thcrefrnm. 
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30, The method as reciled in dajtn 27, further comprisinE: 

sizing and shaping said inseri so that said insert f5!s snugly inio a receivine 
location wiihin ihe interior of said ct,nLainer for rf t^intion ai i^id receiving localion. 

31, The method as reciisd in claim 27, /GrtheT comprising: 

5 si7ing and shaping said insert into a plug thai fits snugly into a receiving 

location at a boiiom portion of the interior of said container for retenijon at wid 
nsccivitig location. 

32. The method as recited in claim 27, urherein said formine of sai<3 
insert further comprises: 

10 configtiring said insert into a iinw having an exterior surface conforming to 

the interior surface of said container so that a majority of said liner's exterior 
surface is in abuiiing cnEagcment with ihe container's interior surface. 

33. The method as recited m ciiiim 32. further comptising: 

shaping said container and said liner similarly and configuring the interior 
15 of said coniainer ano the exterior of said liner so that said liner fits snugly within 
said container hereby resisting disengagement of said liner from said container. 

34. The method as recited in claim 32, further comprising: 

molding said container from a plastic That is substantially moisiure 
itnpcrmczble thereby resisiing iiansmission of moisture across ihe container between 
20 the exterior *nd the interior thereof; and 

molding said liner ft^>m a desiccant entrained plastic capable of absorbing 
and retaining moisture therein. 

35, The raeiliod as recited in claim 34, further composing: 
proi.'iding a relcasable cup means for closing said container; 

25 substaniiatly sealing said liner within said capped container by installing said 
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cap mms upon said coniainer thereby desiccating an jnieriQr volume of said 
container i>f moisture held ihcrdT!. 

36. TTie method as recited in claim 35, further comprising: 

Storing pruduei in the substzjilially moisture free interior of the lined 
5 container by enclosing the product iheroin. 

37, A tneihod for naki ng a dcsiccstt ing con ia.i ne r co mphsing the followin g 

steps: 

forrnirg a conujntf from substanitally moi Jturt; impertneabk maierial so that 
a moisture bsnrier is esiablished between an interior and exterior of said coniainer; 
10 forming a subiLajiiiidly solid tablet from cStsiccant bearing inaierial, said 

tablet being suitably sized to fit within the interior of said contaiofir; and depositing 
said tabid into the interior of said container thereby esiAblishing a means for 
deaiccaling the interior of said container when said container is closed about said 
tablet. 

15 3S . A meihtjd for iTi aking d esiccatin g packaging compri si rg th e fol )ow ing 

steps'. 

forming an outer skin from a substantially moisture impermeable sheet of 
maierial so ihat a moisture barrier is created between opposite sides of said skir: 

foiming an inner skin from desiccant bearing material at one side of said 
20 outer skin; creating a desiccant package about a product by seaiing the product 
within the outer skin with the inner desiccating skin iocaied adjacent to the product. 

39. A method as recited in ctaim 38, further comprising: 
foiming a desiccating laminate by suction vaciiHTn molding said outer skin 
and said inner skin to form desiccant packaging. 



25 



40, A desiccating enclo."iiire comprising: 
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a container formed from substaniiaJly motsture impermwble materia! so thai 
a moisture baniei- is created beivvccn an inierior and ejtttrior of said ountaincr; 

a liner formed from desiLcani bearing maw rial, said liner having an exterior 
surfacB configured for mating eneaEemeni with aT leasE a portion of an interior 
5 surface of said container; and 

said liner being inserted into The imcrior of said ctyniainer so that at leaji a 
portion of ilic cuterior surface of said liner abuttirgly engages the ititerioT .surface 
of said ctjntainer, said engagctnenl fixing said Tiner relative 10 said container and 
resisting disengaecn^cnt of said liner from said container. 

]0 41. A desiccating i/issrt for a c]0!;fah!e container comprisinE: 

a dcsiccaiing in sen configured for jnstallation ioto a dosabte container; 
said insert constructed from thermoplastic entrained with a desiccating agent, 

siid dcsiccatiny agent being distributed substantially evenly tb rough out an interior 

of said insert; and 

15 said insert having channels extending from an exteritjr surface of said insert 

into said insert's interior through which moisture is passabiE thereby exposing 
portions of said desiccating Agent located within the interior of said insert to 
moisture located exteriorly lo said in sen for absortjing and retain ing that exteriorly 
located moisture. 

20 42, The desiccating insert of claim 4] , wherein the channels are comprised 

of a polyglycol. 

43. The desiccating insert of claim 41 , wherein the channels are comprised 
of glycerine. 

44, The desiccating insert of claim 41, wherein the ihcrmnplaslic is 
25 comprised of polypropylene or polyethylene. 
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45. The desiccating inscn of daim 41 , wherein ihe insert is in the form of 



46. The desiccating insert of claim 4 1. wherein ihe insert is in the forri of 



5 47. The desiccating insert of claim 41, wherein ihe tn-wrt is in the form of 

a sleeve. 



48. The desiccating insert of claim 41 , therein the insert is in the form of 

beads. 
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